Although bacteriological studies of gastric cancers and peptic ulcers during operation have been made by Meyeringhl) and others,2-7 only Friedrich and Weber4) have reported as to the bacteriology of each suture layers of gastroenterostomy. Because of their neglecting quantitative estimation of microorganisms, I concentrated my efforts on the qualitiative and quantitative bacteriological estimation of gastric and intestinal contents, in each suture layers of anastomosis and the resected stumps, oc curring in 108 gastric operations (78-gastric cancers and 30-peptic ulcers).
Although bacteriological studies of gastric cancers and peptic ulcers during operation have been made by Meyeringhl) and others,2-7 only Friedrich and Weber4) have reported as to the bacteriology of each suture layers of gastroenterostomy. Because of their neglecting quantitative estimation of microorganisms, I concentrated my efforts on the qualitiative and quantitative bacteriological estimation of gastric and intestinal contents, in each suture layers of anastomosis and the resected stumps, oc curring in 108 gastric operations (78-gastric cancers and 30-peptic ulcers).
Methods : The location for examination was swabbed with a piece of sterile cotton fixed at one end of a rod, and the swab was cultured on 3 % agar plates, 3 % human blood agar plates and 0.5% glucose broths; the media were kept at 6.8 to 7.0 pH and the growth was examined 24 or 48 hours after incubation. If cultures proved negative on agar plates, but positive in broths, further plate cultures were made with the broth culture to determine the type of microorganisms. The bacteriological identification depended upon the type of colony on plate cultures andthe Aaracteristics of methylene blue and Gram stainings. The results of bacteriological examinations of the gastric and intestinal contents and of the suture layers may be divided in three groups: 1) 66 gastric cancer, 2) 30 peptic ulcer and 3) 12 gastric cancer cases with preoperative hydrochloric acid treatment. Among the number of positive The results of quantitative estimation of organisms are listed in Table  H , where figures with regard to B. coli are given in parenthesis.
Gastric cancer cases. The gastric, contents yielded positive plate cultures in 98%, and from the intestinal contents in 100% (Table I) , representing more colonies than the gastric contents (Table II) . The combination of microorganisms detected from single cultures was : from the gastric contents, 1 kind in 12, 2 in 25, 3 in 21, and 4 in . 7 cases; from, the intestinal Contents, 1 kind in 23, 2 in 27, 3 in 14, and 4 in 2 -cases. When more than two kinds of organisms were present in a culture, B. coli was almost always found (Table I) .
As for the anastomosis, the percentage of positive cultures obtained from the first suture layer was about the same as those from the gastric and intestinal contents, while microflora were smaller in quantity. The combination of organisms in single cultures was: 1 kind in 27, 2 in 28, 3 in 19, and 4 kinds in 1 cases. From the second suture layer positive cultures were obtained in 90% of the cases, the combination of organisms being 1 kind in 36, 2 in 17, and 3 kinds in 1 cases, ' whereas the third suture layer gave positive cultures only in 34 cases (52%), of which 15 were broth-positive. The number of colonies in plate cultures decreased markedly and the cases in which 2 kinds of organisms existed in single cutltures were only 6, the remaining 28 cases developing B. coli alone.
Peptic ulcer cases. In peptic (gastric and duodenal) ulcers, 60% of the cases gave positive cultures (broth-positive 30 % and plate-positive 30 %) from the gastric contents. Similar results were obtained with the in testinal contents, 60% of the cases (broth-positive 27% and plate-positive 33%) being positive cultures. The combination of organisms in single cultures were: from the gastric contents, 1 kind in 11, 2 kinds in 6, and 3 kinds in 1 case; from the intestinal contents, 1 kind in 9, 2 in 7, and 3 kinds in 2 cases. B. coli was absent from the gastric in 23 cases (77%), and from the intestinal contents in 18 cases (60%).
As for the anastomosis, the rate of positive cultures varied from 47% at the first suture layer to 24 and 13% at the second and third layers re spectively. The percentage of positive broth cultures and the number of colonies on plates decreased markedly in the order of the first, second and third suture layers (Table II) .
Gastric cancer cases with preoperative hydrochloric acid treatment.
In these cases, the gastric lavage was made 3 to 4 hours before operation, followed by the instillation of 150 cc. of 0.2 or 0.4% hydrochloric acid solution.
Positive cultures were obtained in 83% of the gastric contents, thus being much lower than in the cancer cases not treated with hydrochloric acid (Table I ). The cultures in the acid-treated cases showed a decrease both in number and in kind of microorganisms as compared with those in untreated cases (Table I, II) . Bacteriological examination of the gastric juice before acid instillation was also made, though no distinct difference in percentage of positive cultures was seen between the contents of the acid-treated stomach and the gastric juice before treatment, organisms detected were less in number in the former than in the latter. As for the anastomosis, the three suture layers, especially the third, gave positive cultures in percentages similar to those corresponding in the untreated cancer cases, but quantitatively they represented the re sults similar to those corresponding in the ulcer cases . To give discussions on the above and conclusions therefrom:-a) Gastric and intestinal contents in cancer and ulcer cases . In cancer cases, cultures from gastric , and intestinal contents represented a higher percentage of positiveness and a larger number of organisms than ulcer cases (Table I ). The percentages of positive cultures reported by authors on the gastric and intestinal contents in gastric cancer and peptic ulcer cases are listed in Table III . My results are in substantial agreement with those of previous authors, especially in that the percentage of positive cultures of both microflora in general; B. coli alone is higher in cancer than in ulcer cases. These, results are similar to previous reports that a large number and many kinds of organisms were found in cancer cases, whereas in ulcer cases cultures were either sterile or contained only nonpathogenic organisms. Tatebayashi3) emphasized that there was little difference in kind of organisms contained in the stomach due to the preoperative acid treat ment, while the number of organims, especially of B. coli and its percentage of positiveness, showed a decrease due to the treatment.
The same tenden-cy occurs in my acid-treated cases.
b) Suture layers of the anastomosis. In gastric cancer cases, the per centage of positive cultures from the first suture layer was as high as that of the gastric and intestinal contents. This rate markedly decreased in the order of the first, second and third layers. It will be understood from Table II that the preoperative instillation of hydrochloric acid is effective in diminishing microorganisms, Making similar bacteriological examinations of the suture layers of the anastomosis (the mode of suture being the same as that adopted in our clinic), Friedrich and Weber found that the first, second and third suture layers yielded positive cultures, in 8 cancer cases, in 100, 88 and 88 (as to B. coli 63, 50 and 38%) respectively, and in 17 ulcer cases in 53, 41 and 0% respectively (B. coli absent from each layer). It may be con cluded from these and my results that the third layer is sterile in ulcer cases, while in cancer cases there are not infrequently found microorga nisms.
Bacteriological

Examination of Gastric and Duodenal Stumps
In 42 cancer and ulcer cases, the stumps, made either with a knife or by electrocautery between two lines of metal clamps set by means of Petz's suture apparatus, were examined bacteriologically. The gastric stump was sterile in 48% of cancer cases (B. coli 64%), and in 83% of ulcer cases (B. coli 93%). In gastric cancers, the 22 cases of positive cultures obtained from the gastric stump consisted of 6 broth-positive and 16 plate-positive ones with scanty colonies, comprising B. coli (15), 'B . lacticum (4), Strept. viridans (3), Staph. albus (3), and Strept. non hemolyticus (1 cases). In ulcers, of the 5 positive cases obtained from the gastric stump 4 were broth-positive and 1 was plate-positive with scanty colonies; microorganisms detected were B. coli (2), Staph. albus (1), Gram-positive diplococcus (1), and Saccharomyces (2 cases).
From the duodenal stump in gastric cancer cases, I obtained positive cultures in 50% of the cases (10 broth-positive and 11 plate-positive cases), developing B. coli (12), B. lacticum (5), Strept. viridans (3), Gramnegative diplococcus (4), Staph, albus (2), and Strept. hemolyticus (1 cases), whereas in ulcer cases, positive cultures were obtained in 32% of the cases (3 broth-positive and 4 plate-positive cases), containing B. coli (2), Staph. albus (2), Gram-negative diplococcus (2) As previously stated, a relatively large number and many kinds of organisms are found in the gastroenterostomy for gastric cancer. Although in our operations all precautions were taken to prevent the leaks of gastric and intestinal contents and to minimize the contamination of peritoneum and yet, plate-positive cultures were obtained from the third suture layer in 19 of the 66 cancer cases (Table II) . The patients in these cases, however, could recover without complication of peritonitis. This implies that even cancerous patients are able to suppress microflora contaminating the peritoneum to a certain degree. Practically, therefore, there would be little danger of producing peritonitis due to the con tamination during the operation, if the operation should be performed carefully.
In the 108 cases examined, 3 cases of complications and 6 fatal cases occurred after the operation for cancers.
In the first of the 3 cases, the complication was peritonitis, which was due to the transversostomy following the simultaneous operation of excising the transversal colon, and the patient was cured.
In the second cases, the complication was also peri tonitis, which was found on post-mortum examination to be due to a perforation of rice grain size formed about 2 cm. below Lembert's suture layer of the front wall of the duodenum; in this case, both the closed duodenal stump and the third layer of suture layer of anastomosis on the operation were found to be sterile. In the third case, the compli cation was found re-operation to be due to the stenosis of the transversal colon, in which the bacteriological examination on the third layer of anastomosis resulted in sterile. In the other 4 deceased patients, in which death occurred on the day of or in a few days after operation, the deaths might be ascribed to their inability of resisting the operation, for the contamination of the peritoneum by microflora during the operation was slight and peritonitis was denied clinically in these cases. 4 .
The microflora contaminating of peritoneum is relatively high at the gastroenterostomy during gastric resection-procedure, but not so high as to produce peritonitis, when the operation was performed carefully.
